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TO: THE 


CoMMIsSSIONERS for the Preſervation of the 


Harbour of Wells, in the County of Norfolk. 
The REPORT of Joszrn Hops 1n0N, Engineer, 
reſpecting the State of Wells Harbour, in the County 
of Norfolk, 1782. 2 


2 
GENTLEMEN, 


4 
- - 


| 5 OM my Views, Surveys, and-Obſervations made thereon The Naviga- 


in March and April 1782, I found the Navigation of this 4. e 


Harbour much obſtructed by the Crookedneſs and Irregularity 


of the Channel, and the Shoals and Sand-Banks left therein by the 
Tides. 


To inform myſelf of the Cauſes of theſe Obſtructions and Tmpe- state of the 
diments, I firſt inquired of ſeveral Pilots and Harbour-Maſters (a Shanne 4t 
belonging to this Port, into the ancient and preſent State of the Sea. 
Low-water Channel at Sea againſt the Mouth thereot, both as to 
its Diſtance from the Shore, and Height of its Surface, in order 
to judge whether the Cauſe of theſe Obſtructions originated from 
any Changes of the Channel, Sand-Banks, or Currents in the main 
Ocean ; and I found that the State of the Low-water Channel was 
the ſame then as it had immemorially been, both as to its Diſtance 
from the Shore and Height of its Surface, for that the Line of 
Direction for the lower or outermoſt Buoy was then, and had im- 
memorially been, Brancaſter Mill and Burnham Point. I then in- 
quired into the Manner and Direction of the Influx of the Tides 
into the Mouth of this Harbour, and was informed, that at the 
Firſt of Flood the Set of the Tide or Current at Sea runs from the set of Flood 
Point of Foulneſs paſt the Harbour of Melle, in a W. N. W. Direction, Ide. 
to the Point of Hunſtanton for Six Hours, and joins itſelf with the 
Ebb Tide letting out of Mell Harbour, and both run to the W. N. W. 
together during the Space of Three Hours (being the Firſt Part of 
the aforeſaid Six Hours) and then the Water is at its loweſt Ebb, 


(a) James Powditch, Harbour-Maſter and Pilot, aged 40 Years, 
Peter Fairxveather, Mariner and Pilot, aged 64 Years. 
Jahn Mountain, Mariner and Pilot, aged 53 Years. 
John Springola, Mariner, late Harbour-Maſter, and Surveyor of the Works. 
John Matſell, Mariner, aged 76 Years. 
H'illiam Powditch, a Pilot, aged 30 Years. 
Thomas Bird, ditto, aged 35 Years, 


A and 


The Channel 
ſl.itted to the 
Lailtwud. 


2 1 


and that then the Tide of Flood begins to act upon the Shore, 
and gradually enters the Mouth of the ſaid Harbour, the Tide or 


Current having then Three Hours to run to the W. N. W. winch 


finiſhes the Courl: of the Weſtern Tide. 


I was alſo informed, that the Harbour towards its Mouth had | 
ſhifted above a Mile to the Eaſtward within theſe 23 Years laſt paſt, 
as deſcribed in the Plan annexed by the Letters AA; but that the 


main Channel before that Time uſed to run on the Weſtern Side of 


Difficulty of 
Ships coming 
in. 


Going out, 


Reflux of the 
Jide at Wells 
Quay and 
Warnam 
Slade, 


the Scolph at B, and from thence in a N. W. Direction into the Sea, 
which made the Entrance of the Harbour very commodious and ſafe 
for Ships, as they then came iu always in a S. E. Direction, before 
the Jide, that is, with the Set of Tide at Seca, as at Arrows E. E. 
whereas, fince the Shifting of the Channel to the Eaſtward, the 
Navigation is become very dangerous, by reafon of the ſtrong Tide 
ſetting to the E. S. E. which forces tlie Ships to ſail in againſt the 
Tide, that is, in a W. and W. by N. Direction. For Inſtance, 
when a Veſſel of Burthen wants to come into the Harbour, the 
Tim of coming in ſhould be at or about Half Flood, at which Time 
the Set of the Pide turns at Sea, as at Arrows EE, and renders it 
impoflible for Ships to come up from the Turn at the Second Buoy 


at J“, to the Scolph at G, unleſs the Wind blows ſtrong from the 


Eaftward; but this was by no Means the Cate when the Harbour's 
Mouth was in the old Direction, as at dotted Line CC. Again, 
when a Ship of Burthen wants to go out of the Harbour, the Time 
ſhould be at the Firſt Quarter's Ebb, when the Current at Sea ſets 
over the Sands as at EE; but it is now impoſſible for a Ship to get 


from the Second Buoy at F, over the Bar at A, to Sea, unlets the 
Wind blows treth trom the South. 


I was alſo informed, that by the Time the Weſtern Tide or Tide 
of Flood had finithed its Courſe, the Waters reach Hells Quay at I, 
and then the Tide turns to the E. S. E. at Sea, acroſs the Harbour's 
Mouth, as at Arrows EE, and runs for the Space of Six Hours: 
That during the firſt Three Hours of the Tide's running to the E. S. E. 
it ſtill continues to flow at ///s Quay, and that it uſed to flow 
about One Hour longer upon // arham Slade, N 7, ſhaded red: 
That when it was High Water upon /arham Slade, the Tide was 
fallen about Six Feet 5 the Harbour's Mouth, and that then the 
Ebb Tide began to make its Way from the Quay to Sca, and that 


when {ſunk about Two Feet at the Quay, then the reflowing 


Waters began to make their Way from //arham Slade, and being 


joined by other reflowing Waters, from different Creeks and 


Channels, ran with great Rapidity in a confined Channel to Sea: 
That the Ebb Tide at Sea having then about T'wo Hours to run to 
the E. 8. E. and its Force being of courſe very much weakened, 

the 
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the ebbing Waters from the Slade, Creeks, and Channcls, being 
much {ſtronger than the ſaid Ebb Tide at Sea, uſed to force their Its Env. 
Way into the main Ocean, and then run for about Three Hours in 
a N. W. Direction, until the Tide at Sea began to return in a 
W. N. W. Direction paſt the ſaid Harbour, and then the Ebb Tide 
from the ſaid Harbour, having about Three Hours or Half its Time 
to run, was carried along with the Flood Tide at Sea in a W. N. W. 


Direction, and by that Means the Channcl was kept open in a 
N. W. Direction, ae at CC. 


I was allo informed, that by Means of the Flow and Reflow of 
the Tides in Manner herein betore-mentioned, the ſaid Harbour, 
Creeks, and Channels uſed to be ſcoured, cleanſed, and kept open, 

and all the Sand and Silth, which was conſtantly brought up by the 
Tides, was carried back again, and prevented from lodging therein 
and choaking up the ſame ; and that the 1aid Harbour did then afford 
an uſeful and commodious Navigation for Ships and Lighters, to the 
great Benefit and Convenience *of Merchants and others trading to 


and from Wells aforeſaid. 


I enquired of Navigators, whether they had obſerved any Altera- Humber «nd 
tions in the Channels of the Humber or 1,ynn Deeps, to which the E. * 
Defects in this Harbour could be attributed, and was informed, that 
the Tides in thoſe Channels ated in quite different Directions, and 
not towards the Mouth of Hells Harbour, to that the Harbour could 
not poſſibly be affected by che Tides coming either from the Humber 


or Lynn Deeps. 


I alſo aſked the ſaid Navigators whether they had obſerved that As to the Sea 
the Sea had retreated from this Coaſt within their Memories; they fits 
anſwered it had not, but that on the contrary it had gained in many Coat. 
Parts thereof, particularly at Hunſtantau, Cromer, and Hothham, which 


laſt Place adjoins to the Parith ot Fells. 


In order to prove the Truth of the foregoing Informations, on Tir he of View 
the 29th Day of March (it being then Full Moon) I proceeded OS Air 
the fc ee Mouth, at A, where I arrived at Low Water or 
thereabouts (it being Twelve e Clock) and 1 ſtayed there till the 
Tide began to flow, which it did at Twenty-five Minutes after One, 
there being then Eighteen Inches Depth 1 Water upon the Bar, 
at A, and the Wind then blowing a ſtrong Gale from the S. W. 


and by W. 


From hence 1 proceeded gs the Pool at H (diſtant from the Har- 


bour's Mouth about TW o Miles) where thc Tide began to flow at 
Three o'Clock. | 


At 
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At 7Fel!s Quay, I, (diſtant from the Pool Eight Furlongs and a 


Halt) the Tide began to flow at Thirty-nine Minutes patt Three 
O'Clock. 


At the Bank made by Sir John Turner, at K, (diſtant above the 


I Quay Six Furlongs) the Tide began to flow at Twenty-one Minutes 
= - paſt Four o'Clock. 


| Nigh-Water U alſo found that it was High-Water at the Mouth of the Harbour 
1 19 925 about Six O'Clock. 


At Wells Quay, I, Forty-ſix Minutes paſt Six o' Clock. 
At Sir John Turner's Bank, K, at Fifty Minutes paſt Six o'Clock. 


Warham Thelligh-Water of the aforeſaid Tide at Sir Yohn Turner's Bank, K, 
— Was higher than the Surface of //arham Slade (N“ 7) by Two Feet 
Liglit Inches and a Half, which ſhews that (had the Slade been open) 


it would have been covered Two Feet Eight Inches and a Halt by 
this "I 1dc. | 


I allo found by the Wreck of a large Tide, which happened about 
Six Months before, that the ſame rote Three Feet higher than the 
atorcgoing, which Tide would have covered the Surface of Harham 


Slade (had it been open) Five Feet Eight Inches and a Half. 


From theſe Inquiries and Obſervations, I am fully ſatisfied that 
the Information given to me as aforeſaid is founded on Truth. 


Interior View. From hence I concluded, that the Cauſes of theſe Obſtructions 

were not to be tought in the main Ocean; and therefore I turned 

j | my Inquiries internally, and examined the State of the Harbour 
and adjoining Country from Low-water Mark at Sea to Hells, and 
from thence upwards thro' Warbam Slade to the Shepperd's Houſe, 
at L, and alſo the Plans thereof taken by the late Mr. E/fobb and 
Mr. 7½¼ p, ls and alſo that taken by Mr. Biederman (b). 


The Influx of This Harbour is a collateral Branch of the Sea, be thro' 


| the Nite a fand y and chingly Beach, and low and flat Marthes called Salt 

|  Marjhes, lying on each Side thereof, containing before any Imbanka- 
tion thercon about Two thouſand Five hundred and Sixty-frve Acres, as 

| deſcribed in the Plan by the Green, Blue, Yellow, and Red Shades, 


and numbered 4% „ „ 4+. $3 0s and 7. 


(6) Mr. Beiderman's Plan is incorrect at the Eaſt End of the Great Eaſt Fleet, near Broad 
Arſe——As there certainly is (and I am informed there always was) a Paſſage to Sea from 
the Out-Marthes, at the Eaſt End of the Great Eaft Fleet. 


In 
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In theſe Marſhes there are a large Number of deep Channels and 
'Creeks, formed by the Operation of the Tides, 


The Influx of the Tide at the ſame Time that it filled the Har- 

bour, uſed heretofore to fill all the Channels and Creeks, and in 

large Spring Tides overflowed the Whole of thete Salt Marthes, and 

thereby formed a natural Reſervoir which contained a Body of Water Natur: |Reſer 
covering Two thouſand Five hundred and Sixty-five Acres. 3 
The Tides flow about Three Hours and Seven Minutes, and Flow and Re— 
ebb Eight Hours and Fitty-three Minutes at // el!s Quay, I; and 421 

flow about Two Hours and I'wenty- nine Minutes, and ebb Nine 

Hours and Thirty-one Minutes at Sir %u Turns Bank, Ks 

and it appears that, if that Bank had not been raiſed, the Tide 01 

the Sca would have ebbed off, and the Water would have fallen 

very conſiderably at the Mouth of the Harbour, at the Time 

when the Water at the upper Extremity of Harham S/:de, near the 
Shepperd's Houte, L., would have been at its full Height : And 

this vaſt Body of "Tide-water upon its Reflux acting with an Their Efetts. 
accelerated Velocity, and tor a great Length of Time upon the 
Harbour ſo emptied, - uſed heretofore to grind and carry away the 

muddy Matter brought therein by the Taftux of the Tide, and to 

kcep open and deep the Channel from //ells to the Seca, thereby 

forming a good and perfect Navigation. In which State (as J was 
informed) it continued till ſeveral Imbankations were made, and 

large Quantities of Salt Marthes taken in and cut oft from the Ac- 

tion of the Tides. 


Theſe Imbankments, being Three in Number, were the SubjcQ 
of my particular Inquiries, as to the Quantities of Land wibanked, 
and the Effects they had upon the Harbour. 


The Firſt Imbankation, which I ſhall mention, incloted a cc: Imbankment 
tain Piece of Marth Land which belonged to the late Lord Lezcefter , wk on Ne 
together with another Piece of Marſh Land which was incloled by Lo eee 
the late Sir C. Turner, both lying on the Weſt Side of tlie Har- Arn. 
bour (tee rhe Plan Nei and 2, ſhaded Blue); thete Iinbanketions 
incloſe in the Whole about Sir huadred and Sixty-eiaht Acres, and 


were made (as | am informed) upwards of Sixty Vears ago. 


The Second Imbankation was made about the fame Time as the The Church 
Firſt, and incloſed a Picce of Marth Land lying on the South Side ER TONE 
of the Harbour of els, and containing about One purdred and Ten us. 
Acres, which is called The Church Marſh, and is marked on the 
Plan Ne 6, and ſhaded Yellow; and I oblerved, that in making 


this Bank the Engineer (Mr. Kenderiy, a Man of Experience in Kenderly's 
B his mrs 
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his Profeſſion) ſeemed to have been aware of the Damage which 
this Harbour would have thereby ſuſtained, if he interſected the 
main Channel at K, and therefore at a very conſiderable Expence 
more than would have attended ſuch an Interſection (altho' Sir 
Charles Turner would thereby have gained a larger Quantity of 
Land) he. carried his Bank in the Direction O O O G, . 
4 tue ſaid main Channel open to the Harbour. 


ak, orgy The Third Imbankation was made by the late Sir John Turner, 
Imbankment about "I'wenty-four Years ago (as I was informed) and icio 
by "Sie Je another Piece of Marſh Land, marked in the Plan Ney, and 
N ſhaded Red) which contains about S$7x/y-ffx Acres, called Mar bhant 


Slade, Part thereof lying in JF arham and the Nena er in //c//s. 


Renſons on Theſe Imbankations contain together about Eight hundred and 
the Effet of 
: the Warham For ly-fix Acres, being about One-third Part of all the ſaid Marihes, 

Dia imbank Channels, and Creeks, and are, in my Opinion, the fole Cauſe of 
the ObſtruMions formed in this Harbour; becaule by thus Ieticning 
the re- acting Power of this great and natural Reſervoir, the O; pe- 
ration of the "Tides has been weakened, and the counter Action 
of the Reflux rendered incapable of grinding out and carrying 
away the muddy Matter brought in by the Influx, as it uſed 
heretofore to do, and becauſe there are no material living Waters 


falling into this Or EIN to alliſt the ſaid Reflux. 


But the miſchievous Effects of theſe Imbankations ate not all 
alike, but proportionate to their Situation and to it.cir Diſtance 
from the Harbour. 


3-Hefts on the The Firſt Imbankment (Ne 1 and 2) whereof Tour hundred 

| eee Acres only drained into the Harbour, was not oductive of tuch 

WelMuthes. ill Effects as the Second and Third Imbankments, becauſe all the 

Waters in this Imbankmeut, ſave and except thoſe contained in 

the Creeks and Channels thereof, uſed to reflow to Sea at the F irſt 

Quarter's Ebb, and before the Channel trom the Pool to Sea was 

ſufficiently empticd to receive the fame; and therefore, inftead of 

paſſing through the Channel, all theſe Waters, except the ſmall 

1 Quantity contained in the Creeks or Channels, went with the 

| Eaſtern Tide to Sea, and never had any ſcouring or grinding Eſtect 
on the Harbour. 


ClurchMath The Second Irabankment (N 6) was, in my Opinon, of greater 
Hurt to the Harbour than the Firit, becauſe its Situation is more 
diſtant trom the Harbour's Mouth, and conlequently the Reflux of 
the Tide Waters acted longer thereon, and the Time they ated in 


the Channel there was Og the laſt Quarter's Ebb, 


And 


ä 2 at 
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And it is evident, that theſe Two Firſt Imbankations were at- Friton's 
tended with great Miſchief to the Har bour, becauſe about the Vear 
1748 (as I was informed) a Sluice or Tetteau called Frifton's Sluice 
or Fetteau was erected, and other Expedients uſed, in order to ke ep 
back a Quantity of Water from the Marſhes lying on the Eaſt Side 
of the Channel, by way of Reſervoir, to remedy the Lofs of Wa- 
ters the Harbour had ſuſtained by theſe Imbankments, and to let 
the ſame off upon the Tide of Ebb; but theſe Expe dients did not 
laſt long (as 1 was informed) yet while t they did, ſome Benefit was 
found thercby. 


By the Third and laſt Imbankment made by the late Sir Fobn Warhum 
Turner (at K), Iarham Slade, and the Creeks and Channels there- Sn af 
in, were incloſed, and the main Channel or uppermoit Part ot the 
Harbour itſelt, in Extent about One Mile and a Halt, were wholly 
loſt, from Sixty-ſix Acres of Land, which that lmbankwicnt con— 


tained. 


This Imbankment of Warham Slade was, in my Opinion, far 
more detrimental to the Harbour than the former Imbankments, 
Ne 1 and 2, becauſe the Body of Tide Waters contained therein 
id not reflow to Sca till the laſt Quarter's Ebb, and as the Waters 
in the lower Parts of the Channel had before that Time ebbed off 
to Sea, ſo theſe Waters had on their Reflow a grinding and fcour— 
ing Etc throughout the whole Navigation, Sad more partie ularly 
ſo, as they entered the Harbour in a true Line of Direction; and 
the Injury muſt appear greater when it rs known, that the i1: cbour 
does not afford any Expedicnt to ſupply the Want thereof: 


In order the mot fully to explain the Degrees of Miſchief 115 
Harbour has ſuſtained by the Loſs of the Back Water: taken from 
it by the atorefaid Imbankments, and their Effects on the C 
W holly loit, I have calculated their Quantities and Weights, which 
[ find at a Lo Computation to be as follows; vx. 


2 34-6 WEST MARS II E 8. 


Part of the Marſhes imbanked by the late Lord Lec efter and Sir Calculations, 
Charles Turner on the Weſt Side of the Harbour, N i and 2, con- 

taining about Four hundred Acres, diſcharged their Surface Waters 

into the lower Part of the Channel, and the . oe 6 amounted 

to Four hundred Ninety eight thouſand Tons; but theſe Surface 

Waters never had any grinding or ſcouring Effect on the 1; arbour, 

as they went off to Sea at the Firſt Quarter's Ebb, and before the 
Channel from the Pool to Sea was ſufficiently emptied to receive 

the ſame. 

The 


E 


The old Channels and Creeks in the 
faid Four hundred Acres which drained 
into or had any ſcouring Effect on the 
Harbour, ſuppoſing them to be opened 
to their former Dimenſions, contained - 


Note. The Water upon the remain- 
ing Part of the imbanked Marſhes, 
(Ni and 2) paſſed to Sea through 
other Courſes, but did not com- 
municate wath the Haven. 

THE CHURCH MARSH. 

The Mar/hes imbanked by Sir Cha in 
Turner called The Church Maſh (N? 6) 
containing about One hundred and Ten 
Acres, ditcharged their Waters into the 
Harbour above the Quay, I; which Wa- 
ters had a grinding and ſcouring Effect 
throughout the whole Navigation, and 
ſuppoling the Marſhes to be overflowed 
at common Spring Tides Two Feet deep 
only (though in large ones they muſt 
have been overflowed Four Feet and a 


Halt) theſe Surface Waters amounted 
to 


ö 


The old Channel and Creeks therein, 
ſuppoſing them opened to their former 
Dimenſions, contained 

Ihe total Body of Water contained in the 

Church Marſh amounted to 

And the total Body of Water contained i in the 

Imbankments of 1719, which bad any ſcouring 

Effect on the Harbour, amounted to - 


WARHAM SLADE. 
TFarham Slade (No 75) embanked by 


Sir John Turner in 1755, containing about 
Sxiy-fix Acres, diicharged its Waters in- 


to the Harbour about Six F urlongs above!“ 


the Quay, and the Quantity of Surface- 
Waters, (ſuppoſing the Sade to be over- 
Howed Two Feet deep only at common 


Tons. 


| 


-[273,900 


| 19,913 
293,813 


Spring 


4 th... tr 


E 9 J 


Brought forward, + , 


Spring Tides (though in large ones it 

was overflowed Four Feet and a RA 
amounted to - = 

The old Channel TY el heels, 

ſuppoſing them to be opened to their 

former Dimenſions, contained - = 

The total Body of Water e in Vu hum 

Slade amounted to - V 


| 


| Tons. 


-[164,340 
I 


49,782 


| 


214,122 


"The MARSHES ww remaining open 


and unicloſed, 
| 


Nyte. Theſe Marſhes CN*' 2 3, 4, 5) 
contain about One thouſund Seven 
hundred and Nineteen Acres: All the 
Surface-Waters therein, amounting 

to 2, 140, 155 Tons, reflow to Seca at 

the Firſt Quarter's Ebb, and never 
have any grinding or {ſcouring Ef- 
fect on the Harbour. 


The Fleets and Crecks therein, Eaſt 
and Weſt, with the Sluice Waters which' 
drain into or have any ſcouring Effect on 
the Harbour, contain 

The total Body of Waters in all the Marthes, 
Channels, and Creeks, before any Imbankation 
whatſoever, which had any ſcouring Effect on the 
Harbour, amounted % - 


——  — a 


{ 


1959754 


214,122 
| 


468,120 


| 


— 


rr 7 RED... —o. + <p 


* n 2 


* 
16 | 
Isferences on From the aforeſaid Calculations it appears, that the 
the Impank.. Waters which had any ſcouring Effect on the Harbour did, Tons. 
before any Imbankation whatever, amount to- — 1,050,754 


Of which Waters the Harbour was deprived by the 
Imbankments in 1719 of - - - - = - - =- 368,512 


Therefore the Waters were then reduced more than 
One-third of their original Weight, viz. to - - 682,242 


Which laſt Body of Water did, as I am informed, with the ſmall 
Aſliſtance it received for a few Years from Mr. Fr:ifton's Sluice or 
Jettcau erected in 1748, operate in tuch a Manner as to keep and pre- 
{erve the Mouth of the Harbour in its old Dire Sion, and the Channel 
ſufficiently open, deep, and wide for the Purpoſe of Navigation, 
until ſome Time in or about the Year 1758, at which Time the 
laſt Imbankment was erected for incloling Warham Slade. 

ONS It, then, this Body of Water (viz. Hr hundred Eighty-twwo thou- 
and Tus hundred and Forty-two Tons) was ſufficient (as it appears) 
for the above beneficial Purpoſes, and if the preſent bad State of 

the Harbour commenced at that Period, it now becomes neceflary 

to aſcertain the Body of Water of which the //arham Slade Im- 


bank ment deprived the Harbour, and from thence to point out its 
Ettc&as. | 


Firſt then it appears, that //arham Slade contained of Tons. 
Wii.... a Wb Wood noni Mower $.hy IS 
Which being added to the Waters of which the Har- 
bour was deprived in 1719, vis. 368,512 


C— 


will prove, that by all the Imbankments the Harbour 


has been deprived of more than One-half of its original 
C—., ß ee oe oo ewe oe ĩ rn ro ro 


582,634 


On the war. But as the Imbankments of 1719 have been erected above Sixt 
yam Stade | Years, and cannot (as I am informed) be now removed or called 
in 1758, in queſtion, it is proper to ſhew the Proportion of Water of which 
the Harbour was deprived by the Imbankment of IWarham Slade, 
compared with the Body of Water which ſcoured the Harbour and 


preterved the Navigation as aforeſaid from 1719 to 17 58. 


It appears, that after the Imbankment of 1719 there 
remained a ſufficient Quantity of Water for ſcouring the Tons. 
Harbour, vis.' - - =- =- - - = - - =- - - 682,242 

By the Imbankment for incloſing Harbam Slade, erected 
by Sir John Turner in 1758, the Harbour was deprived of 214,122 


468,120 
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By which the Waters left in 1719 were thereby reduced nearly 
One-third, and only Four hundred Sixty-eight thouſand One hundred 


and Twenty Tons were left to aſſiſt the main Channel in its Reflux 
to Sea, 


When the Situation of Turban Slade and its Diſtance from the Concluſion 
Harbour's Mouth, together with the Direction and the Time in > +5 Matar 
which the Waters from thence entered the navigable Channel is Obſervations, 
attended to; and when the foregoing Calculations (by which it 
appears, that nearly One-third Part of the Waters which ſupplied the 
Harbour, and maintained the Navigation from 1719 to 1758 as 
aforeſaid, was cut off) are conſidered, it mult follow as a neceflary 
Conſequence, that the Imbankment of JYarham Slade in 1758 was 
very prejudicial to the Harbour; and the chief Cauſe of all thoſe 
Evils and Impediments which now exift therein. The Reſervoir 
of Water upon ///arham Slide was formed by Nature, and was 
in point of Situation ſuperior to all the other Reſervoirs adjoining to 
this Harbour. For upon the Return of the Tides the Waters muſt 
firſt begin to ebb in the lower Parts of a Channel before the 
Waters in the upper Parts can give way; and it is known, that in 
the upper Parts of a Channel, at a conſiderable Diſtance from its 
Mouth, the Tide will be flowing up, and the Motion of the Water 
upwards will be retained after it has long ebbed, and much fallen 
at the Mouth and lower Parts of it; from whence it is plain that 
the Water at the Quay at I, and at the lower Parts of this Haven, 
mult have greatly ſubſided and moſt or all of the Sands and Marthes 
bordering thereon muſt have been uncovered and laid dry before 
the Ebb-Waters from //'ar ham Slade could be paſſed off; and as 
their Power and Force was increaſed by the Increaſe made to their 
Fall by the more early ſubſiding of the Waters in the lower Parts 
of the Haven, ſo their Power and Force in ſcouring, cleanting, and 
preſerving the navigable Part of the Channel through which the 
Ships and Veflels conſtantly paſſed and repaſſed, was very great; 
the Waters therefore from Haha Slade mutt have been very be- 
neficial to the Purpoſe of Navigation and Commerce. And here 
it may not be amits to obſerve, that the more remote from the 
Mouth of a Channel, and the larger the Receptacles for the T1de- 
Waters are, the greater will be their Power of cleanſing, ſcouring. 
preſerving, and improving that Channel, as both the Quantity 
and Velocity of the Ebb and Back Waters will be increaſed by 


theſe Circumſtances. 


And if the Waters left after tlie Imbankments of 1719 did as 
aforeſaid exactly counterbalance (by their Reflux or Reaction) the 
Miſchiefs occaſioned by the Influx from that Time to 1758, what 
muſt be the Conſequence if nearly One-third of this Re-action is 

FE: | deſtroyed *? 
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Arundeliſtreet, Strand, 
London, 5th July 1782. 
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deſtroyed? The Anſwer is evident: Theſe Miſchiefs, occafioned 
by the Influx, muſt remain in the Channel and Haven, and can 
only be imputed to the Loſs of thoſe reflowing Waters. 


To explain the Grounds and Principles of my Opinion, I beg 
Leave to refer to Sir Hilliam Dugdale's Hiſtory of Imbanking and 
Draining, which was wrote in 1662, where will be found {ſeveral 


| Decrees and Ordinances concerning Imbankments— And to Serjeant 


Callis's Reading on the Statute of 23d of Hen. VIII. of Sewers, page 54. 
And tor the tame Purpoſe I have ſubjoined an Appendix, contain- 
ing Extracts from Reports made by ſeveral eminent Engineers, and 
trom other Compoſitions upon the Subject of Imbankments. 


It has been ſaid, that Reſervoirs have been uſed in France and 
cl{ewhere, with Succeſs, for keeping Harbours open and clean; I 
anſwer, if Reſervoirs are proper Expedients in this Caſe, no Place 
to make them in can be ſo eligible as J/arham Slade, that being at 
the upper Extremity of the Harbour. | 


Upon the Whole I am of Opinion, that the preſent bad and 
ruinous State of the Harbour is to be, in a great Meaſure if not 
wholly imputed to the Imbankment of Harbam Slade in 1758, and 
that it the Tide of the Sea is permitted to flow and reflow in its an- 


cient Courſe and Manner over /arham Slade, (c) and if the Harbour's 


Mouth and Channel thould be firſt cleanſed and reſtored to its for- 
mer Poſition, the Navigation will be ſupported and maintained in 
a ſafe, uſetul, and commodious State by the natural Operation of 
the Tidal Waters thereon; and that the Harbour will be more 
benefited, and more likely to anſwer the Purpoſes of Navigation 
and Commerce, by the natural Support of the Waters from Warham 


Slade, than by any artificial Means whattoever, within the Harbour, 


which can be executed without an Expence too heavy for the 


Prad of the Port to bear. 


Theſe, GENTLEMEN, are my Sentiments, ſubmitted to your 
Conſideration, n 


And am, 


Your moſt Obedient 


And very humble Servant, 


J. Hops KINSON. 


(c. And in the old Creeks and Channels therein. 
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APPEN D IX. 


CoLonEL ARMSTRONG, in his Report of the 12th o 
May 1724, concerning the Drainage of Bedford 
Level and the Port of King's Lynn, Pages 2 and 3, 
expreſſe Ane to the following Effet : 


quence whereof the Fens could not drain off their Waters, 
was principally owing to the Tides being ſhut out of their ancient 
Receptacles, viz. the Ouſe, Stoke, Br 5a, Fo Muildenhall and Grant 
Rivers, by the Dam and Shuices erected at Denver; and this 
evidently appears, in that juſt before thoſe Sluices were built 
the Tides made clean Work in Lym Haven, and maintained 
the River and Channel of ſufficient Width and Depth tor Na- 
vigation and Draining : Soon after thoſe were erected theſe grew 
up and became incapable of draining, and precarious to Naviga- 
tion.” —— Again— 


& And the Reflux of the Tides was heretofore fo ſtrong, that 
they did not only ſcour out the Sands (brought in by the Flux) 
back again to Sea, but cnlarged and deepencd the River, Haven, 
and Channel (as may appear by the authentic Teſtimonies of 
the Commiſſioners of Sewers, the Petitions of Mar/land, Mr. 
Richard Atkins, &c.) until the Works of the Adventurers weak- 
ened the ſaid Reflux; and theretore when theſe Works are lug 
atide, and the Tides and Freſhes are permitted to have their an- 
tient Courſe, they will ſeparately, and in Conjunction, work 
the Effects they formerly did, and 'preferve a ſuflicient Channel.“ 


Again, Page 12— 
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6 Offend did decay, when ſome Marſhes were embanked and the 
Indraft was leflened, until thoſe Banks were deſtroy <d, and the 
old Indraft was again recovered.” — Again — 


6 Rye Harbour, &c. has FEM] by having tuch indrafts 7 a 
away by Inners of Marſhes, and we ſay, if private Men, to 
get a little Land, may be guilty of ſuch Ercroachments, all 
our Ports may be ruined in Time, in the fame Manner that 


Lynn, I iſbeach, and Rye have been.” 


3 great Cauſe of the Decay of Lynn Harbour, in confe- Arne; 
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Mr. Ba DT SLA PDE, in his Treatiſe on the ancient and preſent State 
of the Navigation and Ports of King's Lynn and Cambridge, 
publiſhed in 1725, Pages 13 and 14, expreſſes himſelf to the 
following Effett : 


„And that the Ebb of the Tide alone, excluſive of the freſh 


Waters, does ſcour and grind away to Sea the Silt brought up 
by the Flood, and principally maintain their Channel, is de- 
monſtrable : The Harbour and Channel of Wells in Norfolk is 
maintained and kept open by the Sea Water only (no freſh Water 


River having its Outfall there) the Sea putting up its Tides 


into a great many Crecks, which occaſions a great Indraft, the 
Water being received into thoſe Receptacles docs in 1ts Ebb keep 
open the Harbour, Channel, and Pool; and though rh+ Sca does 
leave ſome Sand in the ſaid Creeks during the Neap Tides, and 
the Channel rather grows up than deepens, yet the next 7 
Tides overflowing a large Tract of Salt Marſhes, the fat 

Water, on the Retreat of the Tide, falling off thoſe Marſhes 


into the ſaid Crecks, does drive out the Sand dropped in them 


during the Neap with ſuch Force to Sea, that it grinds them 
and the Channel and Pool, and makes them deeper than they 
were before the Spring Tides put up.” 


„ But {ince a conſiderable Number of Acres of Salt Marth has 
been imbanked and taken in adjoining to the Port of Hells, and 
ſeveral Creeks have had Banks run acroſs them; which hinders 
the Neap "Tides from putting up into thoſe Crecks, as they were 
wont to do, and alſo the Spring Tidcs trom overflowing the 
Quantity of Marſh they uſed before to cover; the tai! Harbour 
of Wells, its Channel and Pool, have very tenfibly decayed, as 
have done all Channels that have been any-ways deprived of 
their antient Stock of Back Waters.“ | 
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Spalding of old Time was beſt of Fhrce Outfalls, now the 
worſt; loſt by winning certain Severals to the Sea-ward.” 


d CORNELIUS V EKMUYDEN expreſſes himſelf to the ſollaxting I ect: 


40 


„The Ouſe from Littleport to Lenne keeps its Depth by reaſon 
of the Back Waters,” — Again— „ 
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* The Floods and Ebbs of the Sea maintain Boon Deeps, The 
Reaſon why it keeps ſo deep is, that the Ebbs which come over 
the Sands which lie between Norfolk and theſe Waters, come 
that Way, and fo make a Deep there, which could not otherwiſe 
be poſſibly maintained. It is not the River Mellaud, and that of 
Boſton could do it; they are but ſmall Waters, and the let; 
powerful when they come abroad into a vaſt Place where they 
are not to be diſcerned ; to that if it were not for tlie Ebbs of 
the Sea, it would foon decay.” 


See an ingenious Pamphlet, entitſed—** Some Thoughts on 
Mr. Ryewe!Ps and other Schemes now propoled fur 
« amending Lynn Channel and Harbour.” Pave 11. 


It is known by Experience, that the Excluſion of the Tide— 
Waters is tometimes the Ruin of a Harbour; as is evident in 
the Initance of Hes Harbour, which, white it had large Recep- 
tacles for the "I'1de- Water above the Town, was Ly the Reflux 
of that Water, paſſing off every Ebb through the narrow Channel 
along the Key, preterved in a tolerable good Condition; but 
ſince theſe Receptacles have been taken away by Imbankments, 
the Return of all that Water is loſt, aud the Harbour quite ruincd 
for want of it.” | 


Mr. LancLey EDwaARDs, ½ his Repori for the amending the 
Outfall of the River Nene, Sc. dated 16h April 1771, 
Page sib, expreſſes himſelf to the following Jeet: 


«© The Three great Cauſcs of the Deſtruction of the Outfall 
which have happened in our Times have been—birtt, the Im- 
bankment of Marthes (made about Fifty Years ſince) which 
lic below the preſent Wath-way, and were overtlowee by every 
Spring Tide, which, in its Reflux, deſcended by large Crecks, 


— 


Anonymous. 


and kept a good Channel either by Terriuetan Hale or the hre 


downwards to Sca.“' 
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To the Counts s oN ERS for the Preſervation of the 
Harbour of Wells, in the County of Norfolk. 


GENTLEMEN, 


AVING accompanied Mr. Hodſtinſon in his Survey of the 
Harbour of Melli, in purſuance of your Directions, We join 


and entirely concur in his Report dated the 5th Inſtant. 


We are, 


GENTLEMEN, 


Your moſt obedient Servants, 
20 R A 
JonN GRUND v. 
. THOMAS HO GARD. 
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CoMmMISSIONERS for the Preſervation of the 
Harbour of Wells in the County of Norfo/k. 


The REPORT of Josgen NickaLtLs, Engineer, or 
the State of Well. Harbour in 2 in 1782. 


GENTLEMEN, 3 


N purſuance of your DireQions E. IE RE 12th Day of 
laſt, and on the Six following Days,-take a Survey of the . 
bour of Wells and adjacent Country, and upon comparing the ſame 
with the Plan annexed, and receiving much Information on the 
Spot, and inſpecting the Plans made by Meſſieurs E///obb and Tur- 
pin, and by Mr. Brederman, it appears to me that the Map FEES 
is correct. 


From the aforeſaid View and Information I found, that the 

Channel from its Mouth to the Weſt End of High Bink, or South 
End of the Scolph (G) being more than One Mile and a Quarter 
in Length, is in its pretent State perilous and uncertain for Ships 
coming in or going out UNDER ANY WIND WHATSO- 
EVER; and that the Navigation under many Minds is wholly 
impracticable. This Impedunent or Mitchiet to Navigation ariſes 
from the ſerpentine Form of the Channel (AA) and the Shoals 
and Sand-Banks therein. 


Near the Scolph I took particular Notice of what (I was in- 
formed) was the Line of Direction of the old Channel (CC) to 
Sea, and I obferved a vitible Indentment or Track in the ſaid Line, 

which, joined to the Information given to me on the Spot, in- 
duces me to think was the Welt Boundary of the ſaid old Channel, 
and it appears to me, that the Courſe of that Channel was the 
natural Paſlage from the Pool to Sea, and that it would have been 
preſerved and maintained in its old Direction by the tame Means 
which at firſt created it, if thoſe Means had not been taken away 
For while the Channel was in that Courſe (CC) the Flood and 
Ebbs of the Tides had ſufficient Power to keep the ſame open, 
deep, ſtraight, and clear of Sand-Banks, which they could not 
poſſibly have done, if it had been in its preſent Line of Direction; 
becauſe the Tides coming up and going down in a crooked Courſe, 
mult 


1 


muſt always have formed many Eddies, occaſioning Depoſits of 
Matter, and from thence mult have aroſ2 Shoals nd other Ob! ruc- 


tions to Navigation. If it was neceſſary, I could refer to many 


Places in Eugland, where large Sums of Money have been ex- 
pended in remedying the Miſchiefs occaſioned by crooked Channels. 


When I took a View of the Spot called High Bink I found it 
(and it evidently appears to be) of a.very advantageous Form, and 
in {uch a Situation as to operate as a Jetteau, and to give the Tidal 
Water a true Lic of Direction to and from the Pool in the old 


Channel. This Spot is compoſed of ſuch Matter as to render it of 


great Stability, for it has retained its old Poſition without ſhifting, 
notwithſtanding the Change of the Channel and the different Ope— 
rations of the Tidal Waters thereon. 


'Theſe Obſervations and Facts induce me to be moſt clearly of 
Opinion, that the Change in the Poſition of the Channel trom 
the Scolph to Sea, and the Crookeduets of its Courſe, is not to be 
imputed to any external Cauſe; I therefore enquired whether any 
Alcrations had been made in the Marthes, Channels, and Creeks 
ncar the Harbour, or in the Courſes of the 'Tides, to which the 
preſent bad State of the Navigation could be attributed, and was 
intormcd of the ſeveral Imbankments made on the Weſt and Eaſt 
Sides of the Harbour, No 1, 2, and 6. 


{ compute that the Marſhes Net, 2, 6, imbanked in 1719, 


containing about 779 Acres of Land, uſed at many Spring Tides 


before and atter the EQUINOXES, and at other Times in the 
Year, to receive on their Surface and into the Channels and Creeks 
therein about 4,239,155 Tons of Water, Part of which paſſing 
High Bink, and on the Welt Side of the Scolph, had a great Effect. 
in ſcouring the Channel, and partly contributed to the Preterva- 
tion and Maintenance of the Harbour in its old Direction.“ 


By the Imbankments of 1719, the Haven was deprived 
of a great Body of Water, notwithſtanding which, as I am in- 
tormed, the Harbour, with the Athitance of Mr. Fritorn's Sluice 
and other temporary Expedients, was maintained in its old Conrte, 
and in a good navigable State, until ſome Time in or about 
the Year 1758, which leads me to the Conſideration of the Im- 


baukment of Warham Slade at (K), and the Effects it had upon 


the Harbour. 


The Body of Water contained in /Farham Slade amounting (as 

I compute the ſame) to 456,402 Tons, was more eſtective in 
icouring the Channel, than the Waters on the Marſhes imbanked 
| in 
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in 1719, N' 1 and 2, becauſe the Marſhes, Ne and 2, were 
very near the Harbour's Mouth, and the Waters from thence 
cbbing much ſooner than thoſe contained in Haram Slade, Ne 7, 
could do little more than cleanſe their own reſpective Channels and 
their Collaterals; whereas the Waters from 1/arham Slade were 
not only effective in ſcouring their own Channels to the Quay, but 
by Reaſon of their late ebbing and joining with the Waters 
from other Channels, operated effeftually on the Quay and on 
the whole Navigation. The Waters from Warham Slade, from 
their great Deſcent and the Length of their Courſe, acquired great 
Velocity and Force, and the lower Parts of the Channel, being 
nearly emptied before the Return of theſe Waters, were wholly 
left to their Power, and the ſame paſſing in a narrow Courſe and 
receiving Aſſiſtance of Water from the Sluice and different Creeks 
and Channels, and a good Line of Direction from the Point of 
Land at H:gh Bink and the South End of the Scolph, did, as I am 
informed, keep the Channel ſufficiently wide, deep, and in its old 
Direction to Sea, from 1719 to 1758; and 1 am of Opinion, that 
if the Waters from Harham Slade had been ſtill permitted to flow 
and reflow in their natural Courſe, as before the Imbankment 
thereot, the ſame would have continued to produce the ſame Et- 
feds upon the Harbour as they uſed to do, and would have main- 


tained. a good and deep Navigation from the Quay to Sea as afore- 
laid. : 


"There are no Waters near this Harbour which paſs through the 
ſame in ſo comn.odious a Direction upon their Reflux, as the 
Waters from Warham Slade; and it any artificial Means thould at 
any Time be thought neceſſary, this Harbour does not afford a 
more commodious and proper Spot (whereon they might be erected) 
than /Yarham Slade. -I mention this, becauſe, notwithſtanding the 
immenſe Expence which the Town of Hells have been put to in 
artificial Conſtructions to ſupply the Loſs of Water occationed by the 
Imbankments, yet their Purpoſe has not been anſwered ; and in— 
decd all artificial Works muſt ever be liable to Objections, which 
cannot be made to the Operations and Efte& of Nature. 


To ſhew the great Utility of the Waters from Marbam Slade, 
I meaſured the Current thereof at a Furlong below the Bank (K) 
and I found them to run no more than Sixty-oue Feet and a Halt 
in a Minute; and if the ade had been then open, the Current: 
would have been ſo much greater as to have exceeded that of moſt 
Rivers; and therefore I am of Opinion, that if the Imbankment 
(K) was removed, the Waters from Jarham Slade would then 
operate in ſuch a Manner as to reſtore the Navigation, and to pre- 


veut ſuch Obſtructions and Evils (as now exiſt in the Channel) oe 
the 


RTE 


( 4 ] 
the Time to come, and that in ſuch Caſe there would be no Occa- 


ſion for the Erection of any artificial Works whatever, 


As it may at firſt View appear that my Calculations exceed thoſe 


of the other Engineers conſulted by the Commiſſioners upon the 


Buſineſs in Queſtion, I think it right to obſerve, that I have con- 
ſidered the Tides before and after the Equinoxes, and many others 
of. like Height, as the great, efficient, and operative Tides. — 
Attending to this Obſervation, the Commithonets will find, that 
the Calculat.ons nearly agree. e 


\ 


I have been informed, that the: Exiſtence of Hells Harbour has 


been imputed. to Chance —If it is -confidercd, that the Sea has Ac- 


ceſs to and from the Parts adjacent to Wella, containing a large 


Tract of Country, over which the Tide Waters always flowed, and 


that thoſe Waters had no Paftage except through the Haven, and 
that the Ends of the Het and Eaſt Fleets, next the Haven, are by 
much the loweſt, I believe that it will not be thought too bold in 


me to ſay, that whoever was the Author of the above Imputation, 


could not have any great Knowledge of the Nature of Harbours, or 
the natural Means by which they are preſerved. It may not, how- 
ever, be amits to give ſome Account of Harbours, whole Exiſtence 
may be imputed to Chance with as much Propriety as the Harbour 
ot Hells, and which have little or no Affiſtance, except what they 
derive from the natural Operation or the Flux and Reflux of the Sea. 


No freth Waters of any Conſequence pats thro' Milferd Haven. 


Plymouth, the Sound, and Hamoage receive no freſh Waters, ex- 
cept a very inconſiderable Quantity from the little River Tamer—a 
little River patles through Catwater. 


Poriſmouth Harbour receives a trifling Quantity of freſh Water 
from a ſinall overſhot Mill at Farham ; but the Quantity is ſo ſmall 
as {carcc to delerve Notice. ES - 


The fine and deep Harbours of Lang ſton and Chicheſter have been 
always ſupported ſolely by the Flux and Reflux of the Tides. | 


The Harbour of Se//ey very much reſembles that of Wells, prior 
to the Year 1758, and never had any freſh back Water. 


The Harbour of Rye, once famous, was chiefly kept open by the 
natural Operation of the Tidal Waters thereon ; though at laſt it 
was ruined by Imbankments ; whereupon Capt. Perry, in the Be- 
ginning of this Century, ſurveyed it, and in conſequence of his 

„ Recom- 


3 1 
Recommendation a new Harbour was made in another Place. — In 
the Year 1762 this Harbour was ſurveyed by Mr. Smeaton, who, 
by his Report of the 16th of February 1763. propoſed a Plan {or 
calls Qing a Body of Water tor the Purpoſe of ſcouring the Har- 
bour, and in his Eſtimate the Expence of the Works nec. Hary 


for collecting nearly or about 733,415 Tons of Water was com— 
putcd at (26,751. 


It /[arham Slade is opened, and the Tidal Waters permitted 
to flow and reflow therein, as heretofore, Nature will then ſupply 
the Harbour of Tells with much more Water from //'arham Slade 
and the unimbanked Marſhes, than, according to Mr. H neaton's 
Eſtimate, could be obtained for the Harbour of Rye tor 4 26,751. 


I am told, that the Harbour of ll. (bil ſituated near a fine 
Country for the Production of Corn) 1s the Second Harbour tor 
the Exportation of Malt within the Kingdom of Great Britain, as 
well as a good Nurſery for Scamen; and therefore the Importance 
of the Matter referred to me by the Commiſſioners, has induced 
me to give more than common Attention to the Subject of this Re- 
port; and I am fully of Opinion, that unleſs the Imbankment of 
///arham Slade is removed, and the Tidal Waters permitted to flow 
and reflow therein, as they uted heretofore to do, this Harbour 
mult be deſtroyed. I am, 


GENTLEMEN, 


Four molt obedient Servant, 
Southwark, 
July 5tb 1782. 


Jos NICKALLS. 
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NLeſſl. HODSKINSON, GRUNDYI, 
HIOGARD, and NICKALLS, on 
the State and Cauſes of the Decay 
at ers Harbour. 
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